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--Directions-From 1-M
At exit #74, turn north onto U.S. 131, go 2 .8 miles, follow the directions listed below for U.S. 131 .

From U.S. 131
At. exit #36A, turn east onto Stadium Drive. Tum right at first light which is Drake Rd. Continue on Drake Rd .
through the next light (at Parkview Ave.) into the WMU Parkview Campus. You will now be on Campus Drive.

SCALE IN FEET

WMJ 'HYSICN.. I"LAHT
July 200• by 1!: Dont•• , II.Norrle

From WMU Main Campus
From the corner of Stadium Dr. and Howard, go west on Stadium Dr. until you come to Drake Rd . Turn left
onto Drake and continue south through the next light (at Parkview Ave.) and into the WMU Parkview Campus.
You will now be on Campus Drive.

Conference on Senior Engineering Design Project
You are invited to attend the fiftieth Conference on Senior Engineering Design Projects.
The conference will be held from 8:30 a.m. to 4:00p.m., Tuesday, April 17 at the College
of Engineering and Applied Sciences on the Parkview Campus ofWestem Michigan
University. The College of Engineering and Applied Sciences sponsors the conference
to showcase the work of its graduating seniors, who are required to complete a
capstone project that puts into practice what they have learned. Many of the projects
are sponsored by business and industry. The conference is free and open to the
public. You are welcome to attend all or part of the day's events. Reservations are not
necessary.

High school and community college teachers are encouraged to bring students to the conference.
Buses can drop off passengers in the College Circle in front of the building and then park in lot P-2. (See
map)

Parking is available in the ramps behind the College of Engineering and Applied Sciences (See Map:
Lots P3 and P4). There is no charge for parking for those attending the Conference.

Presentations begin on the hour and half hour. Please do not enter a room after a presentation has
begun.

Session locations, times, and page number for project descriptions:
Civil and Construction Engineering
Computer Science
Electrical and Computer Engineering
Industrial and Manufacturing Engineering I
Industrial and Manufacturing Engineering II
Mechanical and Aeronautical Engineering I
Mechanical and Aeronautical Engineering II
Paper Eng., Chemical Eng., and Imaging

D-115
D-202
D-204
D-201
D-210
D-109
D-212
D-208

9:00 a.m.
9:00a.m.
9:00 a.m.
8:30 a.m.
9:30 a.m.
8:30 a.m.
9:00 a.m.
9:00a.m.

to
to
to
to
to
to
to
to

2:30p.m.
3:00p.m.
2:30p.m.
2:00p.m.
11:30 a.m.
4:00p.m.
4:00p.m.
4:00p.m.

p.7
p.10
p.14
p.17
p.20
p.22
p.27
p.31

A lunch break is scheduled from 12 p.m. to 1 p.m. There is a cafe available on site.

For more information about the conference, call Tamara Bergman at (269) 276-3248.

Brochure available electronically at:
http://www.wmich.edu/engineer/senior-design-conference.htm

1

CCE
CS
ECE
IME
MAE
PCI
TIME
8:30
9:00

Civil and Construction Engineering
Computer Science
Electrical and Computer Engineering
Industrial and Manufacturing Engineering
Mechanical and Aeronautical Engineering
Paper Engineering, Chemical Engineering, and Imaging
ROOM/DEPARTMENT TOPIC
D-109 MAE A
Personal Light Jet
D-201 IME
Intake Manifold Design
D-115 CCE
Reconstruction of I-69 and I-94 Interchange
D-202 CS
Social GPS Game for Android
D-204/205 ECE
Wireless Communication System for a
Manufacturing Plant
D-201 IME
Flywheel for Energy-Efficient Vehicle
D-109 MAE A
D-212 MAE B
D-208 PCI

9:30

D-115 CCE
D-202 CS
D-204/5 ECE
D-201 IME
D-210 IME
D-109 MAE A
D-212 MAEB
D-208 PCI

10:00

D-115 CCE
D-202 CS
D-204/205 ECE
D-201 IME
D-210 IME
D-109 MAE A
D-212 MAE B

Suspension Refinement for 2012 Formula
SAE Vehicle
Tractor Trailer Drag Reduction Through
Pressure Dray Control
Causticizing Reaction: A Mass Transfer
Reaction
Sunset Lake Dam Replacement-Vicksburg,
MI
WMU Android Application 2.0
Electrical Bicycle Regenerative Braking
System
Human-Assisted Green Energy Vehicle
Endoscope Repair Process Efficiency Study
Temperature Measurement of the HPPT
Region during uLAM
Hydraulic Test Cell Power Recovery System
Peroxide Degradation in the Process of
Bleaching Recycled Fiber
Sangren Hall Site Development Plan
WMU Mobile for iPhone 2.0
Electric Bicycle Load Assist Control System
Assisted Human-Powered Transportation
Vehicle
Warehouse Sequencing
Automatic Projectile Launching Device
Design of an Adjustable Compression
Headband for Ear Muffs
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D-208 PCI
10:30

D-11 5 CCE
D-202 CS
D-204/205 ECE
D-201 IME
D-210 IME
D- 109 MAE A
D-2 12 MAE B
D-208 PCI

11 :00

D-115 CCE
D-202 CS
D-204/205 ECE
D-20 1 IME
D-21 0 IME
D- 109 MAE A
D-21 2 MAE B
D-208 PCI

11:30

D-11 5 CCE
D-202 CS
D-204/205 ECE
D-201 IME
D- 109 MAE A
D-212 MAE B
D-208 PCI

Coating Binder Replacement for use in
Rotogravure
Yankee Springs Water Reliability Study and
Master Plan
Time Reporting System
Plug-in Hybrid Electric Vehicle Heater
Control System
East Campus Trolley Reengineering
IE Analysis and Methods for Warehouse
Optimization
Free-Wing Aircraft Design Concept
Thermal Design of a Li-Poly Battery Pack
Enclosure
Optimum Forming Consistencies for
Packaging Grades
Corporation Hall Renovation
The Clicker Project
Bicycle Power Generation Demonstration
System
Design of Test Procedure for Industrial Door
Hinges
Line Optimization of Greenware Cup
Production Line
Electric Starter System for Formula SAE
Car
Tractor Trailer Aerodynamic Drag
Reduction
Microbiological Survey of a Paper Machine
Scheduling of the M-85 Viaduct
Reconstruction in Detroit, MI
WMU Admissions Communication
Tracking/Analysis System
Real-Time Acquisition and Analysis of EEG
Signals
Facility Redesign and Workflow
Development
Plug-in Hybrid Electric Vehicle HV AC
Optimization
Optimization of an Airboat Design
Replacement Options for the API-LEW
System
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1:00

D-115 CCE
D-202 CS
D-204/205 ECE
D-201 IME
D-109 MAE A
D-212 MAE B

1:30

D-208 PCI
D-115 CCE
D-202 CS
D-204/205 ECE
D-201 IME
D-109 MAE A
D-212 MAE B

2:00

D-208 PCI
D-115 CCE
D-202 CS
D-109 MAE A
D-212 MAE B
D-208 PCI

2:30

D-202 CS
D-109 MAE A
D-212 MAE B

3:00

D-208 PCI
D-202 CS
D-109 MAE A
D-212 MAE B
D-208 PCI

Sprinkle Road/Cork Street Intersection
Improvement to BL-94
Fantasy Baseball Redesign
Bicycle Tracking System
Evaluating the Use of AGVs for Cost
Benefits of Material Handling
Vertical Axis Wind Turbine: Blades and
Support Structure
Dump Trailer Mounted Knuckle Boom With
Rotating Grapple
Refining Optimization
Heritage Trail Retaining Wall Design
Poetry Press Management System
Lithium Battery Energy Storage
Management System
Design for Sustainable Water Use in the
Brewing Industry
Ductile Magnesium Alloys for Cold-formed
Wrought Components
Temperature Control System to Optimize
Battery Performance
Process Water Recycling
Design of a New Bridge at Constantine, MI
Cost-Benefit Tool for the Design of Safety
Net Clinics
Experimental Fixture Design for Meniscus
Testing
Suspension Geometry for Hydraulic AllTerrain Vehicle
Energy Efficiency Analysis of a Modern
Baking Oven
Art and Frame Inventory Management
System
Digital Upgrade for Recumbent Infant
Length Board
Emissions Testing Probe, Support and
Software of a Turbojet Engine
Chocolate Enrobed Cookie Plant Design
Payment Gateway
Design of a Mechanism for a Variable Input
Indoor/Outdoor Aerobic Exercise Machine
Optimization of Cargo Bicycle Frame
Separation of Alpha and Beta Acids from
Hop Extract
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3:30

D-109 MAE A
D-212 MAE B
D-208 PCI

Automatic Compensator Adjustment Tool
Solar Thermoelectric Generator
Hop Essential Oils-Processing of Aroma and
Flavor Components
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THANK YOU
The College of Engineering and Applied Sciences is grateful to these sponsors that have provided or
cooperated in Senior Engineering Design Projects being presented in April 2012. If you have a project
for our students or if you would like more information, please call Tamara Bergman at
(269) 276-3248.

Altus Brands, LLC dba Pro Ears
Bell's Brewery, Inc.
Catalyst Development Co. LLC
CSM Group
Denso North America Foundation, Inc
Eliason Corporation
Fabri-Kal
FEMA Corporation
Fishbeck, Thompson, Carr & Huber, Inc.
Fleis and Vandenbrink Engineering, Inc
Full Count Baseball
Gentex Corporation
Graphic Packaging
I negra ted Parking Solutions
IMERYS Pigments for Paper & Packaging
Kalamazoo Center for Medical Studies
Kalamazoo County Road Commission
Kalsec, Inc.
Kellogg Company
Kohler
Light Metals Resea rch Centre
Marion N. Rader Machine Shop
Michigan Department of Transportation
MRC Industries
Nehii-Sivak Consulting Structural
New Issues Poetry & Prose
Otsego Paper Inc.
Office of the Drain Commissioner
Parker Hannifin Hydraulic Pump Division
Parsons Brinckerhoff
Perspective Enterprises Inc.
Pfizer, Inc.
Price Induction
Rapid-Line
Schupan Aluminum & Plastic Sales
Soil and Materials Engineers, Inc
TEG Engineering, LLC
Tenneco Inc.
The Center for Health Design
Vladimir Arts
WickeyWare, LLC
Williams International
Wrightman & Associates, Inc.
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CIVIL AND CONSTRUCTION ENGINEERING
Session Chair - John Polasek
Room D-115

RECONSTRUCTION OF I-69 AND I-94 INTERCHANGE
by: Gregg Aukeman, Andrew Dobbs, Adam Mueller, and Manuel Torreira
Faculty Advisor: Valerian Kwigizile
Sponsors: Jeff Chenault and Laurie Langlois, Parsons Brinckerhoff
9:00a.m. to 9:25a.m., D-115
The interchange ofl-69 and I-94 in Port Huron, Michigan is one of the locations of Michigan's highway
infrastructure that has not been updated to meet current federal and state design standards. In this
project, geometric designs of alternative alignments were considered in order to update the interchange
to current design standards. To select the best alignment, environmental impacts, drainage, traffic
capacity, and cost were evaluated. The most efficient and cost effective interchange alignment was
recommended.
SUNSET LAKE DAM REPLACEMENT-VICKSBURG, MI
by: Hadi Nassar, Courtney Rousseau, Kevin Stack, and Thomas Strazanac
Faculty Advisor: Pingbo Tang
Sponsors: JeffVanBelle, Office of the Drain Commissioner and Steve Carlisle, Wightman & Associates
9:30a.m. to 9:55a.m., D-115
The residents of Vicksburg, MI desired to create a legal lake level for Sunset Lake while also
maintaining flood control. This goal was achieved through the design of a replacement dam on the lake.
Hydrologic and environmental studies were obtained for preliminary design purposes. An appropriate
site plan was then developed and two different designs were created based on the necessary
requirements, the client's needs, and an economic feasibility analysis. The exceptional designs which
were produced will provide Vicksburg residents with satisfaction in their required areas of interest.
SANGREN HALL SITE DEVELOPMENT PLAN
by: Alvin Aquino, Xiao Li Lu, and Chris Mikowski
Faculty Advisor: John Polasek
Sponsor: Brian Vilmont, Fishbeck, Thompson, Carr & Hub er, Inc.
10:00 a.m. to 10:25 a.m., D-115
Western Michigan University is constructing a new Sangren Hall in the vicinity of the old Sangren Hall
on main campus, therefore requiring a new site design to meet the new constraints. This site required
the analysis of the hydrologic conditions and designing a new storm water system to meet environmental
requirements. Hydrology and hydraulics courses were referenced to facilitate the analysis and design of
this system. The new location of the building allowed the existing parking area to be redesigned through
the use of AutoCad. The completed site provides students with areas for activities and additional
parking.
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YANKEE SPRINGS WATER RELIABILITY STUDY AND MASTER PLAN
by: Caleb Batts, Frank Cianek, and Matt Clark
Faculty Advisor: Paul Romano
Sponsors: Lynnelle Berkenpas and Don DeVeries, Fleis and VandenBrink Engineering, Inc.
10:30 a.m. to 10:55 a.m., D-115
The Michigan Department of Environmental Quality requires the submittal of a water reliability study
from every community with a type I public water system every five years. This is required by the
Michigan Safe Drinking Water Act (ACT 399). The reliability study determines if the public water
system is acceptable for present and future needs. The water distribution system for Yankee Springs
Township was evaluated using hydraulic engineering software (WaterCad). These evaluations and other
alternative solutions will allow Yankee Springs to choose the proper course of action.

CORPORATION HALL RENOVATION
by: Adam Barnes, Christopher Okonowski, and Matthew Rigsby
Faculty Advisors: Xiaoyn Shao and Haluk Aktan
Sponsors: Timothy Mitchell, Thomas Palarz Jr., Mike Bryant and Patti Owens
11:00 a.m. to 11:25 a.m., D-115
The project consists of renovating a historic building on the South Kalamazoo Mall in Kalamazoo,
Michigan. The building was originally constructed as a masonry structure in the 1800 ' s. While the
front elevation is original , an addition was constructed onto the back of the bui !ding around the 1950 ' s.
The renovation will include replacing original masonry with a rigid frame structure to resist wind loads.
The project also includes the design of two retaining walls at the east and west ends of the building to
resist lateral soil pressure. Included in this project are design drawings, a CPM schedule, and cost
analysis.

SCHEDULING OF THE M-85 VIADUCT RECONSTRUCTION IN DETROIT, MI
by: Steven Datema, Mike Quigg, and Michael Wesoloski
Faculty Advisor: Pingbo Tang
Sponsor: Andrea Wilcox, Michigan Department of Transportation
11:30 a.m. to 11:55 a.m., D-115
M-85 (Fort Street) has long been referenced as an example for the need of improved infrastructure in
Detroit' s aging road system. A critical path schedule was created for the existing one-mile highway
reconstruction along M-85. The schedule coordinated roadway and utility improvements along the
highway, demolition ofthree bridges, and the replacement of two bridges and retaining walls. Also
included was the design of a bore and receiving pit to connect a new water main underneath the ConrailNorfolk Railroad. The created schedule reflected considerations with time, cost, feasibility, and
sustainability to most effectively complete the project.
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SPRINKLE ROAD/CORK STREET INTERSECTION IMPROVEMENT TO BL-94
by: Carin Groh, Peter Guertin, and Jordan Sirhan
Faculty Advisors: Jun-Seok Oh and Jon Sytsma
Sponsors: Joanna Johnson and Tom Hohm, Kalamazoo County Road Commission
1:00 p.m. to 1:25 p.m. , D-115
Sprinkle Road, from the Cork Street intersection to the I-94 Business Loop in Kalamazoo County, is in
poor condition with potholes, heavy rutting, cracking, and general pavement deterioration. Solutions for
the existing problems began with a traffic behavior study, which led to an adequate configuration of the
intersections and road segment. Several pavement designs were developed using federal guidelines and
specifications to meet the needs of current and future traffic use. A life cycle cost analysis was
performed on the pavement designs to illustrate the feasibility of each alternative. The completed
analysis provides several viable and sufficient options for the intersection and roadway improvements.
HERITAGE TRAIL RETAINING WALL DESIGN
by: Kyle Brown, Jeremy Good, and Todd Goodrow
Faculty Advisor: Upul Bandara Attanayake
Sponsor: Rick Rhodes, TEG Engineering, LLC
1:30 p.m. to 1:55 p.m., D-115
A retaining wall and bridge abutments were required to extend the Heritage Trail in Dubuque County,
Iowa over U.S. 52. Geologic, hydrologic, and soil properties were collected and evaluated. Conceptual
designs of multiple retaining wall configurations were developed and analyzed considering strength,
cost, and sustainability. These walls were designed in accordance with American Association of State
Highway and Transportation Officials (AASHTO) specifications and Iowa Department of
Transportation (Iowa DOT). The trail extension will enhance the quality of the area and the new wall
will help maintain the trail bridge for years to come, thus providing continued enjoyment for the
residents ofDubuque County.
DESIGN OF A NEW BRIDGE AT CONSTANTINE, MI
by: Tyler Hunt, Joseph Johnson, and Telly Townsend
Faculty Advisor: Yufeng Hu
Sponsor: Phil Grotenhuis, Michigan Department of Transportation
2:00p.m. to 2:25p.m., D-115
A new bridge in Constantine is proposed to have heavy traffic bypass the city. A study was performed
to investigate alternative structure types and alignments. Using the best alternative, a set ofbridge plans
was developed using AASHTO LRFD specifications as well as design guides and manuals. Based on
design drawings, quantity/cost estimates were developed. The new bridge benefits the village of
Constantine by reducing vehicle emissions, alleviating the congestion and the dangers involved with
having heavy vehicle traffic on minor surface streets, and enhancing the safety of the pedestrian traffic
in the downtown district of Constantine.
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COMPUTER SCIENCE
Session Chair - John Kapenga
Room-D-202

SOCIAL GPS GAME FOR ANDROID
by: Kevin Diefenbach and David Marcus
Faculty Advisor: John Kapenga
Sponsor: Tim Wickey, Wickey Ware, LLC
9:00 a.m. to 9:25 a.m., D-202

Game applications are fast becoming popular on mobile devices, especially those that incorporate social
elements. A social GPS game was created for Android, an open-source operating system for mobile
devices. The application uses the Google App Engine web platfonn for data storage and retrieval.
Geographic location via GPS tracking is used to facilitate this player interaction of trading virtual items;
which can only be exchanged within local areas. The application provides mobile device users a easy
and entertaining way to interact with other local users.
WMU ANDROID APPLICATION 2.0
by: Lance Danzy and Timothy Ham
Faculty Advisor: John Kapenga
Sponsor: Strategic Enrollment Management, Western Michigan University
9:30a.m. to 9:55 a.m., D-202

Western Michigan University's Android mobile application provided students with many useful
features. However, the University sought to take it further. New routes and functionality were added to
give students a way to plan their walking routes. A complete overhaul of the user interface now
supports the visually impaired. A new dining menu gives students greater authority over their dietary
options. A karaoke rendition of Western's fight song builds camaraderie among past and present
Broncos. These and other added features, including switchable menu interfaces, a redesigned weather
screen and default functionality for radio streaming, bring this app into the present.
WMU MOBILE FOR !phone 2.0
by: Nate Shiff and Andrew Throesch
Faculty Advisor: John Kapenga
Sponsor: Keith Hearit, Thorn Myers, Greg Lozeau and Scott Puckett, Western Michigan University
10:00 a.m. to 10:25 a.m., D-202

A mobile app provides a perfect contemporary method for the University's administration to
communicate with its student body. Functionality of the University's mobile app was extended,
building upon the warm reception received from last year's app. Updated features included a redesigned
user interface, menus for dining halls, and increased allowable search terms for a campus map search.
Special attention was paid to the app's accessibility for users with low vision, making extensive use of
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Apple's standard vision-assistance features. The app's development used Xcode, Interface Builder, and
the Objective-C programming language from Apple.
TIME REPORTING SYSTEM
by: Robert Anderson and Heidi Bucholtz
Faculty Advisor: John Kapenga
Sponsor: Michael Radloff, Scott Beaumont, Craig Schneider and Simon Gandica; Kohler Company
10:30 a.m. to 10:55 a.m., D-202
The sponsor' s internal Time Reporting System software proved outdated and required a redesign to
accommodate crucial functionality. A modem, more extensible Time Reporting System was created
using ColdFusion 9 and ColdFusion Builder 2 software. The redesigned Time Reporting System adds
critical functionality such as variable-rate billing and more closely integrates with the sponsor's existing
framework. This Time Reporting System allows the sponsor to control the billing rates of employees
involved with special projects, and it allows employees to enter the amount of time spent on their
projects.
THE CLICKER PROJECT
by: Louie Baiz, Alan Bryan, and Stephen Norton
Faculty Advisors: John Kapenga and Mark Kerstetter
11 :00 a.m. to 11 :25 a.m. , D-202
An interactive learning system for WMU computer science students is needed in classrooms. Instructors
are able to create a quiz from their laptop, and then release it. Students are able to respond to the
questions in real time and reinforce the understanding of key concepts during a lecture. After results
have been received, the instructor has many options for grading and processing student responses.
Benefits include increased student participation and improved instructor understanding of what topics
need to be reinforced.

WMU ADMISSIONS COMMUNICATION TRACKING/ANALYSIS SYSTEM
by: Yousef al-Jehani, Chai Phei Foo, and Kai Su
Faculty Advisors: John Kapenga
Sponsor: David Longjohn, Travis Ritchie and Lorrie Raccine; Western Michigan University Office of
Admissions
11:30 a.m. to 11:55 a.m., D-202
The Office of Admissions needed a usable solution for the management of their communications
campaigns with prospective students. A web application was developed to allow for planning and
tracking those communications, as well as all associated inventory items. The application is built on
ASP.NET, and utilizes the existing server infrastructure including Microsoft Internet Information
Services web server, Microsoft SQL Database server, and Active Directory domain user security. The
web application will allow for the detailed tracking of all communication campaigns and data analysis
for future planning decisions. It is also extensible to allow for the addition of new communication types
and additional functionality that may be needed.
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FANTASY BASEBALL REDESIGN
by: Andrew Ash, James Ekema, and Gordon Keesler
Faculty Advisor: John Kapenga
Sponsors: Matt Trenary and Bill Trenary; Full Count Baseball
1:00 p.m. to 1:25p.m., D-202

Fantasy baseball is a popular pastime enjoyed by millions of sports fans worldwide. An in-depth fantasy
baseball website was redesigned to give new players the ability to participate in multiple leagues. The
website was developed using open standards, including PHP, CSS, and JQuery. A revamped MySQL
Database allows for more efficient storage of user and statistical data. Publicly available information
about professional baseball players is automatically gathered and used as the basis for user scoring. The
redeveloped website is more secure, faster, and has an improved user and management interface while
allowing for multiple fantasy leagues.
POETRY PRESS MANAGEMENT SYSTEM
by: Cameron Decker and Alexander Thelen
Faculty Advisor: None
Sponsor: Kim Kolbe, New Issues Poetry & Prose
1:30 p.m. to 1:55 p.m., D-202

A Poetry Press has a large amount of data to keep track of, such as authors, books, bookstores and
financial records. A software system was created to manage this data. The system utilizes a MySQL
database and has a web interface written in PHP. The system allows for searches, updates and additions
to be made to the data. In addition, custom reports may be printed. The system provides a more
efficient and secure means of storing the Poetry Press's critical data, accessible from any computer with
web access.
PROMISING PRACTICES IN COMMUNITY CLINIC DESIGN: COST-BENEFIT TOOL FOR
THE DESIGN OF SAFETY NET CLINICS
by: Andrew Brunk and Muhammad Butt
Faculty Advisors: John Kapenga and Larry Mallak
Sponsor: The Center for Health Design
2:00 p.m. to 2:25 p.m., D-202

A database driven cost-benefit tool to assist decision makers in the design of safety net clinics (SNCs)
was developed. The tool operationalizes many of the findings from the Center for Health Design's
(CHD) 2008 report to the California HealthCare Foundation (CHCF) on evidence-based design practices
in ambulatory care clinics. The project objective was stated as "Develop a decision tool that uses costbenefit analysis concerning design recommendations for Safety-Net Clinics located in California." This
objective was achieved at a high level with the implementation of MySNC on the CHD server. The
original proposal envisioned a set of Excel use ofNPVs from all four modules can help the clinic
decision maker show how green design might "pay for" better amenities in the waiting area or for
upgrades in exterior lighting. The use ofNPVs from all four modules allows a more systemic view of
12

the SNC design in terms of its costs and benefits. MySNC was updated to use a MYSQL based backend
and allows the user to save and update projects.

ART AND FRAME INVENTORY MANAGEMENT SYSTEM
by: Peter Holvenstot, William Meabrod, and Yasmine Minachi
Faculty Advisor: John Kapenga
Sponsor: Vladimir Arts
2:30p.m. to 2:55 p.m., D-202
Inventory management systems often need to be custom tailored to the product, staff and special needs
of the client. An ASP.NET MVC3 custom featured inventory management system was designed to fill
this need. The data is stored on a SQL database and queried in ASP.NET using the S#arp Lite
architecture. This new software replaced 30 year old software running in a DOS emulator. By installing
the software on an ASP.NET ready server the client can access their data from anywhere in the world
with an internet connection.

PAYMENT GATEWAY
by: Heorhiy Kravchenko
Faculty Sponsor: John Kapenga
Sponsors: Jerry Scalpone and Alex Portyanko, Integrated Parking Solutions
3:00p.m. to 3:30p.m., D-202
Integrated Parking Solutions needed an already started project to be finished and modified to use a
different Payment Gateway. The Project was an ASP.Net website using Microsoft Server 2008. The
website was to provide a way to pay for the issued tickets, and purchased/renewed parking permits. The
website consisted of information about the user and their vehicles registered to their account, which may
have already been issued tickets or parking permits.
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ELECTRICAL AND COMPUTER ENGINEERING
Session Chair - John Gesink
Room D-204/205

WIRELESS COMMUNICATION SYSTEM FOR A MANUFACTURING PLANT
by: Drew English, Aden Kamala, and Andrew Lahiff
Faculty Advisor: Raghvendra R. Gejji
Sponsor: Rapid-Line
9:00 a.m. to 9:25 a.m., D-204/205
An existing but somewhat obsolete system for summoning assistance in a factory setting where the
lights and alarms were buried in factory noise needed improvement. A network of devices each
containing a microprocessor, transmitter and receiver was devised to replace the existing system. The
device provides communication among shipping, quality control management, fork-lift operators, and
work stations. Each individual device provides multiple messages depending on type of assistance
needed.
ELECTRICAL BICYCLE REGENERATIVE BRAKING SYSTEM
by: Mohamed Aljahani, Muhamad Shahrin, Bin Muhamad Shahaizi, and Yi Von Chan
Faculty Advisor: Dean Johnson
Sponsor: Dr. Harold Glasser
9:30 a.m. to 9:55 a.m., D-204/205
An electric bicycle regenerative braking (EBRB) system providing assistance to a rider who is carrying
maximum loads of up to 400 lbs. was designed and built. The EBRB manages electricity flow between
a rechargeable lithium iron phosphate (LifeP04) battery and a brushless DC hub motor. The EBRB is
supported by an Arduino Uno microcontroller, which detects the rider's inputs and switches the system
between regenerative braking and rider assistance. The EBRB will capture some of the energy normally
lost as heat in braking thus extending travel distance.
ELECTRIC BICYCLE LOAD ASSIST CONTROL SYSTEM
by: Thomas Holwerda, Tyson Ong, and Jeremy Rowe
Faculty Advisor: Johnson Asumadu
Sponsor: Office ofSustainability, Faunce Hall, Western Michigan University
10:00 a.m. to 10:25 a.m., D-204/205
In this project a control system is designed for an electric bike. A control algorithm calculates the power
needed using the payload on the bicycle, angle of grade, and bicycle speed. The system is designed to
improve sustainability and efficiency, and to incorporate other modes of operation such as manual
throttle control and cruise control.
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PLUG-in HYBRID ELECTRIC VEHICLE HEATER CONTROL SYSTEM
by: Mitchell Bigelow, Mitchel Haan, and Cody Herring
Faculty Advisor: Ralph Tanner
10:30 a.m. to 10:55 a.m., D-204/205
In plug-in hybrid electric vehicles, cabin heat is typically generated by the internal combustion engine,
leading to decreased fuel efficiency. A control system using a microcontroller along with mechanical
relays will be used to allow the driver to preheat the car using electric utility power according to a
programmable schedule. This will be controlled by the driver through an Android smartphone over
Bluetooth. The microcontroller will also function as a calibration mechanism for the heating schedule.
Current miles per gallon during the summer with the test vehicle are significantly higher than in winter,
so substantial gains in fuel efficiency are expected from this project.
BICYCLE POWER GENERATION DEMONSTRATION SYSTEM
by: Majed Alammar, Dennis Borowski, and Jamel Tejeda Shepherd
Faculty Advisor: Massood Zandi Atashbar
Sponsor: Dr. Harold Glasser
11:00 a.m. to 11:25 a.m., D-204/205
The generation and consumption of electricity has come under scrutiny as the world reevaluates its
energy needs. To demonstrate the real cost of electricity, a system was designed that uses a preexisting
bicycle-powered electricity generating system. This system provides for the safe and efficient control of
electricity flow, both to and from the battery. The power generation and consumption data is displayed
to the user in a neat and informative display, while being portable and durable enough for frequent
public demonstration.
REAL-TIME ACQUISITION AND ANALYSIS OF EEG SIGNALS
by: David Anderson, Abdoulaye Ousseini Abdoulaye, and Angie Paula
Faculty Advisors: Ikhlas Abdel-Qader and Damon Miller
11:30 a.m. to 11 :55 a.m., D-204/205
The acquisition of Electroencephalogram (EEG) signals has contributed enormously to the fields of
neuroscience and biomedical engineering; however, there is much still to be learned from the EEG
signal. This project aims to conduct a study of EEG signals in real time. A device was designed and
developed to record a real-time EEG signal from a human subject. The system will amplify the EEG
signal to a useful level, filter, and convert it to a digital signal. Once the signal has been digitized,
digital signal processing methods for pattern recognition will be implemented to detect certain patterns
or specific abnonnalities.
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BICYCLE TRACKING SYSTEM
by: Abdullah Alshahrani, Francisco Flores-Runsat, and Joshua Mansfield
Faculty Advisor: Janos Grantner
Sponsors: Dr. Harold Glasser and Matthew Hollander
1:00 p.m. to 1:25 p.m., D-204/205
The constant threat of theft prevents many students from bringing their bicycles on campus. A bicycle
tracking device was created to help eliminate this threat by utilizing GPS and 2G cellular technologies.
The microcontroller driven device, which can be mounted on any bicycle, receives and then transmits its
position periodically. Transmission costs are negligible as they are small data transfers. A mechanical
shock sensor is used to alert the device in the case of theft. With this essential system completed, a
comprehensive software tracking system can be further developed and used in tandem with a future
bicycle rental program.
LITHIUM BATTERY ENERGY STORAGE MANAGEMENT SYSTEM
by: Zach Hudson, Katrina Snyder, and Justin Soeder
Faculty Advisors: Damon Miller and Bradley Bazuin
Sponsor: Dr. John Patten, Alternative and Renewable Energy Research and Laboratories
1:30 p.m. to 1:55 p.m., D-204/205
The high power density of lithium-ion batteries makes them essential in applications ranging from largescale power storage, to everyday portable electronics, to electric and hybrid vehicles. Lithium-ion
battery technology is an expanding field that is becoming an essential energy storage option. A battery
charger and monitoring system has been developed to manage energy storage in an Al23 Systems
lithium cell. This knowledge can be applied to a larger lithium-ion battery storage system as envisioned
by the sponsor.
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INDUSTRIAL AND MANUFACTURING ENGINEERING I
Session Chair - Betsy Aller
Room D-201

INTAKE MANIFOLD DESIGN
by: John D. Jager and Charles J. Spitzley
Faculty Advisor: Mitch Keil
8:30a.m. to 8:55a.m. , D-201
Current aftermarket electronic fuel injection (EFI) intake manifolds for small-block Chevrolet engines
are designed around ease of manufacturing and component packaging, causing poor fuel delivery.
Increased awareness of fuel efficiency has prompted a need to improve on existing designs. Through
reverse engineering using an ATOS 3D scanner and SolidWorks 3D modeling software, a prototype
intake was created. The design was then manufactured using a custom four axis CNC machine, and
tested using WMU's chassis dynamometer. The results show the difference between current and
proposed fuel injector locations. Moving the injectors to improve intercept angle effected fuel delivery
and engine efficiency.

FLYWHEEL FOR ENERGY -EFFICIENT VEHICLE
by: Pietter Regalado and Jose Rodriguez
Faculty Advisor: Jorge Rodriguez
Sponsor: Robert Birch
9:00a.m. to 9:25a.m., D-201
Elevated fuel costs have motivated exploring ways to reduce fuel requirements in vehicles. Flywheels
increase energy efficiency while vehicles are idling. The flywheel stores and transfers kinetic energy to
start the engine without using any fuel. A control system was designed and implemented to regulate all
the functions of the flywheel, electromagnetic clutch, and carburetor integrated on the go-kart based
prototype. The implementation of the control system improved fuel efficiency while keeping the system
autonomous.

HUMAN-ASSISTED GREEN ENERGY VEHICLE
by: Brandon DeYoung, Jian He, Saleem Hinton, and Ryan Kamm
Faculty Advisors: Alamgir Choudhury and Jorge Rodriguez
Sponsor: Parker Hannifin Corporation
9:30a.m. to 9:55a.m., D-201
Rising fuel costs and environmental concerns have led to increased need for alternative transportation
methods. The Chainless Challenge competition provides students from several universities an
opportunity to develop a human-assisted green energy vehicle. As a senior design project at WMU, an
upright bicycle was developed to accommodate a hydraulic system and accumulation device.
Conceptual options were tested and evaluated for performance and efficiency so that the optimal
components could be selected. The hydraulically modified bicycle, designed to be part of the Chainless
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Challenge, meets all criteria and can be used as a concept for future human-assisted green energy
vehicles.

ASSISTED HUMAN- POWERED TRANSPORTATION VEHICLE
by: Shane Ambler, William Burd, Ryan Mass, and Kevin Peabody
Faculty Advisor: Jorge Rodriguez
Sponsor: Harold Glasser, Office for Sustainability WMU
10:00 a.m. to 10:25 a.m. , D-201
With sustainability becoming a growing concern in today's society, an alternative for gasoline-powered
small transportation vehicles is essential. This project was to create an assisted human-powered
transportation vehicle to be used by either Western Michigan University students or maintenance
workers on campus. This vehicle, assisted by an electric motor, will be able to carry a significant cargo
load while also being able to transport the rider comfortably and safely. If this vehicle is mass produced
and made readily available to students, it could initiate significant green changes on Western Michigan
University's campus.

EAST CAMPUS TROLLEY REENGINEERING
by: Nick Johnson, Joe Keifer, Brandon Laure, and Andrew Pinder
Faculty Advisor: Fred Sitkins
10:30 a.m. to 10:55 a.m., D-201
Water and UV exposure had left the East Campus Trolley in need of extensive repairs. Scheduled
restoration of the trolley was not applicable so a redesign was critical. Design, reverse engineering, and
finite element analysis (FEA) identified needed improvements for weathering properties. PVC boards
replaced exterior lumber; epoxy resin and varnish helped protect against ravaging UV rays; and unsealed
joints received much-needed attention. A drip edge and joist brackets for the roof were designed in ProE. Stresses on the chassis and hand rails were detennined using FEA. Updated designs, improved
materials, and attention to detail will ensure the East Campus Trolley stands the test of time

DESIGN OF TEST PROCEDURE FOR INDUSTRIAL DOOR HINGES
by: William Asdell, Nick Oberski, and Brian Shea
Faculty Advisor: David Lyth
Sponsor: John Early, Eliason Corporation
11:00 a.m. to 11:25 a.m. , D-201
A local door corporation manufactures two types of hinges. Hinge A is used to hang lightweight doors
found in delis; hinge B holds heavier doors found in industrial settings. Because it is more costly and
time consuming to install hinge B, the door manufacturer wants to know if they can use hinge A in
industrial applications. Adapted from ASTM standards, along with observational data, a test procedure
was created to test hinge A in an industrial environment. A new hinge design was suggested using data
from testing, materials cost analysis, and Inventor software.
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FACILITY REDESIGN AND WORKFLOW DEVELOPMENT
by: Chris Bellomy, Andrew Domres, Supriya Ghorpade, and James Sistek
Faculty Advisor: David Lyth
Sponsor: Matt Newman, MRC Industries
11 :30 a.m. to 11 :55 a.m. , D-20 1

In response to an increase in market demand, a unique local manufacturing facility sought to improve
their workflow from receiving goods to shipping goods. After analyzing the current processes,
inventory, and plant layout, workflows were developed to improve material handling operations.
Process diagrams, NX-CAD software, Microsoft Visio, and the 5S methodology were utilized for
development of the proposed solutions. Efficient material and inventory management methods will
allow the company to operate at a higher capacity and provide more work opportunities for their
employees.
EVALUATING THE USE OF AGVs FOR COST BENEFITS OF MATERIAL HANDLING
by: Joshua Cook, Kenneth Foster, Andrew Taylor, and Charles Trost
Faculty Advisor: Larry Mallak
Sponsor: Mark Wallace, Tenneco Inc.
1:00 p.m. to 1:25 p.m., D-201
Automated guided vehicle systems (AGVs) can provide a way to improve performance while reducing
material handling costs. The prospective use of AGVs was analyzed for a Fortune 500 (first-tier)
automotive supplier. Using Auto-CAD to create a plant layout, recommended AGV routings were
developed. Cost analysis produced data to support the decision of implementing an AGV system.

DESIGN FOR SUSTAINABLE WATER USE IN THE BREWING INDUSTRY
by: Bobby Fisher, Jon McDonald, Sean McEvilly, and Ryan Slot
Faculty Advisors: Joseph Petro and Betsy Aller
Sponsor: Evan Meffert, Bell 's Brewery, Inc.
1:30 p.m. to 1:55 p.m. , D-201
Sustainability has become an important consideration in industries, not only to operate more efficiently
but to conserve natural resources. The brewing procedure is a water-intensive process that results in
large amounts of greywater, which is unusable for consumption. Two systems were designed to
conserve water. One recirculates greywater from the existing bottle rinsing machine, and the other
reduces water consumption on the mini-keg rinsing line. A cost analysis indicates the dollar savings and
return on investment to assist the sponsor in making an informed decision on implementing the two
proposed water conservation systems.

19

INDUSTRIAL AND MANUFACTURING ENGINEERING II
Session Chair - Azim Houshyar
Room D-210

ENDOSCOPE REPAIR PROCESS EFFICIENCY STUDY
by: Suhib Algethmi and V enneline Chin
Faculty Advisors: Azim Houshyar and Laila Cure
Sponsor: Ejaz Iqbal
9:30 a.m. to 9:55 a.m., D-210
The important nature of an endoscope in medical procedures dictates that its repairs need to be efficient
and free of defects. Industrial engineering tools were used to identify causes of high delay and minimize
error in the repair process on the macro and micro level. On the macro level, facility design methods
were used to design an efficient facility layout. On the micro level, ergonomics and work design
principles were used to devise a better workstation and standard operating procedure to minimize the
repair cycle time and defect rate . The completed project will increase productivity, efficiency, and
revenue.
WAREHOUSE SEQUENCING
by: Brian Cron, Amylee Daraban, and Carlos Espinal
Faculty Advisors: Azim Houshyar and Bob White
Sponsor: Brady Leslie, Gentex Corporation
10:00 a.m. to 10:25 a.m. , D-21 0
Warehouses are needed at many companies to store materials and finished goods. They provide a major
role in the distribution of goods to and from the plant, as well as to and from the production floor.
Several industrial engineering tools and techniques, including time studies, cost analysis, facilities
layout, and simulation, were used to evaluate the current method of distribution against a new method
based on time, space, and labor costs. The end result provided the most cost effective warehouse
method as well as the number of employees needed to produce this method.
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IE ANALYSIS AND METHODS FOR WAREHOUSE OPTIMIZATION
by: Ryan Ehardt, Natalia Matos, and Martin Stephens
Faculty Advisors: David Meade, Azim Houshyar, and Bob White
Sponsor: Jeff Fales, Landscape Forms
10:30 a.m. to 10:55 a.m. , D-210
In the manufacturing industry the function of the warehouse is imperative to the success of the company.
An optimized warehouse layout was made in order to minimize material handling cost, reduce
inventory, improve the storage system, and increase productivity. Various storage systems such as
random, dedicated, COl, and class-based were evaluated. Using facility planning tools and software, an
adequate number of racks and aisles were calculated to support future expansion. Cost analysis and
validation tools showed improvements of the current layout, thus increasing safety and long-term
benefits to the company.

LINE OPTIMIZATION OF GREENWARE CUP PRODUCTION LINE
by: Troy Corcoran, Jacob Hill, and Elias Javier
Faculty Advisors: Steven Butt and Bob White
Sponsors : Nikki Crocker and Jeff Dunn, Fabri-Kal
11:00 a.m. to 11:25 a.m. , D-210
Production line optimization depends upon several factors in order to maximize profit. After
determining projected demand through forecasting analysis, models were evaluated utilizing
simulations, financial assessment, statistical comparisons, and ergonomic evaluation of work methods
used within the production process. Valid models were then evaluated by introducing variability with
respect to demand, production rate, and processing times. The optimal line configuration was chosen
with respect to the financial analysis.
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MECHANICAL AND AERONAUTICAL ENGINEERING I
Session Chair - Jerry Hamelink
Room D-109

PERSONAL LIGHT JET
by: Kyle Wheeler and Dan Kolosa
Faculty Advisor: Kapseong Ro
Sponsor: Christene Lloyd, Price Induction
8:30a.m. to 8:55a.m., D-109

A new market is developing for pilots desiring the speed of the jet, the shorter takeoff distances, and
lower costs of a prop driven aircraft. To serve this market; French propulsions company Price Induction
created the DGEN 380 high bypass ratio turbofan engine for lightweight, four to six passenger jets. A
design was then made for a small, multi-engine jet based on a pair ofDGEN 380 engines utilizing
modem aircraft design techniques and modeled with CATIA software suite. This design shall serve as
an in-depth look into an entirely new type of aircraft-the personal light jet.
SUSPENSION REFINEMENT FOR 2012 FORMULA SAE VEHICLE
by: Daniel Kneibel, Nick Loedeman, Jeremiah McClintock, and Kevin Thompson
Faculty Advisor: Richard Hathaway
Sponsor: Western Michigan University Formula SAE Race Team
9:00 a.m. to 9:25 a.m., D-1 09

The suspension refinement of the 2012 Formula SAE vehicle involved a comprehensive modification
and improvement of the 2011 vehicle. Component selections included raw materials, springs, and
dampers. Redesigned components included suspension motion transfer systems, control am1s, and
uprights. Cockpit adjustable roll control systems were also added to accommodate varying track
conditions. An improved strength to weight ratio of components was achieved to provide the strongest
material, while saving weight. Kinematic analysis and computer simulations, such as ADAMS and
ANSYS validated the design. The final design will be implemented for the 2012 Fonnula SAE
competition.
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TEMPERATURE MEASUREMENT OF THE HPPT REGION DURING uLAM
by: Dionisio Valentin Del Orbe Henriquez and Jared Dell McKinley
Faculty Advisor: Muralidhar Ghantasala
Sponsor: John Patten, Manufacturing Research Center
9:30a.m. to 9:55a.m., D-109
A technique was developed to measure the temperature of the High Pressure Phase Transformation
(HPPT) region during the Micro-Laser Assisted Machining process (uLAM). uLAM is a process used
for machining exceptionally brittle materials such as silicon in the ductile regime. The ductility of
Silicon is further increased by heating the HPPT region by delivering a laser beam through a diamond
tool during machining. This temperature measurement has allowed for the optimization of the
machining parameters during the process. This measurement was made by fabricating a thin film nickel
RTD on the backside of a micro machined Silicon wafer.
AUTOMATIC PROJECTILE LAUNCHING DEVICE
by: Basel Alghanim and Anthony Glove
Faculty Advisor: Javier Montefort Sanchez
Sponsor: No sponsor
10:00 a.m. to 10:25 a.m ., D-1 09
Projectile launching devices have been used for hundreds of years and their purpose has changed from
war-time use to being used for entertainment purposes. Based on a created design, calculations were
made from the weight of an object, launch angle, and launch speed to determine anticipated launch
distances of an object from a designed launcher. To eliminate human error and increase accuracy, the
launching process was fully-automated using a battery powered device. Upon completion, a 3-D
Assembly drawing was created along with assembly instructions to be included with materials needed
for construction and use by a hobbyist.
FREE-WING AIRCRAFT DESIGN CONCEPT
by: John Brandt, Ryan Neuland, and Nick VanDeRoer
Faculty Advisors: Kapseong Ro and Taeseung Kuk
Sponsor: No Sponsor
10:30 a.m. to 10:55 a.m. , D-109
There is an ever growing need for aerial surveillance in the world today. To satisfy this need, a freewing concept aircraft was researched and data was collected using airfoil analysis software and windtunnel testing. The full scale aircraft was then built and flight tested to maximize the benefits during
low airspeed flight. The free-wing is designed to pivot about the span-wise axis and allows for better
gust alleviation and stability than a conventional wing, therefore creating steadier surveillance
capabilities. Whether the aircraft is used for border patrol, traffic surveillance, or military exploits, a
birds-eye view is of considerable benefit to the user.
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ELECTRIC STARTER SYSTEM FOR FORMULA SAE CAR
by: Drew Pearson and Charles Pirtle
Faculty Advisor: Judah Ari-Gur
Sponsor: Mike Nienhuis, Formula SAE Team President
11 :00 a.m. to 11 :25 a.m. , D-1 09

A new electric system for the Formula SAE car was designed, built and tested to satisfy the new rules
which require an onboard starter system on each car. The car will be used on the Formula SAE car
during competition. The system consists of an electric motor, gears, and a case to house the parts.
Motor testing, gear reduction analysis, and case structural analysis were done to validate the safety and
effectiveness of the new starter.
PLUG-IN HYBRID ELECTRIC VEHICLE HV AC OPTIMIZATION
by: Rory Gallup, Jessica Hartl, and Leslie Whitman
Faculty Advisors: John Patten and Ho Sung Lee
Sponsor:
11:30 a.m. to 11:55 a.m., D-109

The combustion engine is used to heat the cabin causing a significant loss of mpg equivalency.
Electrical components have been added to optimize the HV AC system. Preheating elements were used
so the engine is not required for heating. A significant result was greater mpg equivalency during winter
months.
VERTICAL AXIS WIND TURBINE: BLADES AND SUPPORT STRUCTURE
by: Envin Billings and Matthew Rewalt
Faculty Advisors: Kapseong Ro and Peter Gustafson
Sponsor: This is a student based project but significant support has been received from WMU electrical
engineering students, Neil Hurley, Matthew Olson and Cong Yang.
1:00 p.m. to 1:25 p.m., D-1 09

Clean alternative energy solutions are necessary to address the problem of non-renewable resource
dependence. Wind energy is one such solution that is burgeoning. A vertical axis wind turbine was
designed and constructed so that it can be easily assembled and produce usable electrical energy
efficiently. Computational Fluid Dynamics analysis and Finite Element Analysis was perfonned on a
computer model to study the deformations and stresses that occur during operation. The prototype built
will serve as a guide for the actual product construction.
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DUCTILE MAGNESIUM ALLOYS FOR COLD-FORMED WROUGHT COMPONENTS
by: Alejandro Carrasco Pena, Emesto Jesus Matos Ojeda, and Francisco America Yapor Genao
Faculty Advisor: Pnina Ari-Gur
Sponsor: Th e Light Metals Research Centre
1:30 p.m. to 1:55 p.m. , D-109
The search for weight reduction and fuel economy components has been of importance to the
automotive and aerospace industry. Three different compositions of new magnesium alloys were
developed to be used as cold formed components. Studies of crystalline structural and its analysis were
performed using orientation image microscopy (OIM), nano-and micro-indentation, x-ray, and neutron
diffraction. This study allows the understanding of the behavior of this new alloy. Future studies of
these magnesium alloys will lead to the development of cheaper magnesium and the manufacture of
lighter components.
EXPERIMENTAL FIXTURE DESIGN FOR MENISCUS TESTING
by: Luke Burley and Eric Yonkers
Faculty Advisor: Peter Gustafson
Sponsors: Peter Gustafson, WMU Biomechanics Lab and Brandon Hayes, KCMS
2: 00p.m. to 2:25p.m., D-109
Meniscus repair is a common surgical procedure. A custom fixture was built to allow axial loading of a
bovine meniscus on a servo-hydraulic load frame. The goal was to compare strain levels following
different suture techniques. The fixture was designed using a 3D drafting package, validated using
Finite Element Analysis, and manufactured at Western Michigan University. The fixture was used to
apply static loads to bovine menisci through a bovine femur while a camera captured images of the
tissue deformation. The images will be analyzed to understand the strain that the tissues experience exvivo.
DIGITAL UPGRADE FOR RECUMBENT INFANT LENGTH BOARD
by: Bader Al Khamis, Jovon Bland, James McAlpine, and Adam McEntire
Faculty Advisor: Muralidhar Ghantasala
Sponsor: Norman Root, Persp ective Enterprises Inc.
2:30p.m. to 2:55p.m. , D-109
The Recumbent Infant Length Board (RILB) is commonly used to measure the height of infants.
Growth assessment is one of the very important tools to monitor the health of an infant. The outdated
RILB consisted of a tape measure embedded on the board requiring a visual reading by medical
personnel. The designed RILB shows real time measurements on a display screen without human
interpretation, utilizing a linear potentiometric sensor. A dedicated microcontroller was used for proper
communication between the displacement sensor and digital display. The board and the electrical
component assembly were designed and fitted to ensure accurate measurement, robust mechanical
stability, consistency, ease ofuse and safety.
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DESIGN OF A MECHANISM FOR A VARIABLE INPUT INDOOR/OUTDOOR AEROBIC
EXERCISE MACHINE
by: Daniel Walker and Brandon W eeda
Faculty Advisor: Koorosh Naghshineh
Sponsor: No sponsor
3:00p.m. to 3:25p.m., D-109
Physical fitness is an important factor in everyone's health and well-being. Currently, people exercise in
the gym, at home or outside. Although the market for home and outdoor aerobic exercise has been
increasing, exercise options are limited by cost, location and type of machine being used. Many people
would be interested in a machine that overcomes these challenges by combining several forms of
aerobic exercise in the same package. A mechanism to fill this niche market has been designed and
simulated using Solidworks. The design can be powered by either elliptical/circular foot motion or
circular hand motion, with a variable input/output ratio to compenstate for differing strengths and speed
requirements. A force and motion analysis has been completed to ensure that all users are
accommodated. This mechanism could be used to power indoor and outdoor aerobic exercise machines.
AUTOMATIC COMPENSATOR ADJUSTMENT TOOL
by: Marilyne Jodo, Daisy Mayama, and Pee-Shang Teh
Faculty Advisor: Muralidhar Ghantasala
Sponsor: Parker Hannifin Hydraulic Pump Division
3:30p.m. to 3:55p.m., D-109
Hydraulic fluid moving at high velocity and pressure can be extremely harmful if any leaks occur during
hydraulic pump testing. A three dimensional grip tool was designed using Inventor and built to aid the
operator in adjusting the maximum and differential pressures on the P2 series hydraulic pumps. A fully
automated design of a closed loop control system, including pressure sensors, and data acquisition
system is implemented. The completed system will allow for the installation of a protective shield
between the pump and operator to ensure safety.
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MECHANICAL AND AERONAUTICAL ENGINEERING II
Session Chair - Jerry Hamelink
Room D-212

TRACTOR TRAILER DRAG REDUCTION THROUGH PRESSURE DRAG CONTROL
by: Darshan Jayapalan, Shalinee Koonjal, Graham Nuyen, and Echezonchukwu Okolo
Faculty Advisor: Tianshu Liu
Sponsor:
9:00a.m. to 9:25a.m., D-212
It is important to find more efficient ways of drag reduction on tractor trailers to reduce fuel
consumption. Some methods of drag reduction have been implemented, but nothing substantial had
been done to the back of the truck where pressure drag is at its highest. This experimental project used
wind tunnel testing with minor CFD analysis. We discovered that the drag could be reduced by
introducing pressure ducts which will reduce the flow of air. A solid model was built and tested in a
wind tunnel with the attached ducts. The collected data was then recorded, analyzed and optimized.
This new method increases the fuel efficiency on tractor trailers making them more economical.

HYDRAULIC TEST CELL POWER RECOVERY SYSTEM
by: Brian Doll, Peter Kanda, and Spencer Mick
Faculty Advisor: Christopher Cho
Sponsor: Jeff Huffman, FEMA Corporation
9:30a.m. to 9:55a.m., D-212
Wasted power due to inefficient machines is a huge concern for most manufacturing companies. With
the help of multiple computer programs and running tests, an efficient method of recovery was chosen.
The new recovery system allows for wasted power from the test cell to be converted into electrical
power to be used elsewhere.
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DESIGN OF AN ADJUSTABLE COMPRESSION HEADBAND FOR EAR MUFFS
by: Brent Cetnar, Stephen Duane, and Kevin Nowakowski
Faculty Advisor: Koorosh Naghshineh
Sponsor: Gary Lemanski, Altus Brands, LLC dba Pro Ears
10:00 a.m. to 10:25 a.m., D-212
In order to prevent hearing loss, there is often a need for use of ear muffs as hearing protection in the
industrial workplace as well as some sporting events involving racecars or firearms. Ear muffs work
best when there is a good seal around the users' ear. This requires good compression between the seal
and the ear. On the other hand, wearing ear muffs can be uncomfortable if there is too much pressure on
the person's head (usually causing headache). Thus, there is a need for ear muffs that allow the user to
adjust the headband compression. Research was done in order to find minimum and maximum
compression force for maintaining comfort. A procedure for consistently and accurately measuring the
compression force was conceived and incorporated in a fixture for this purpose. Multiple designs were
examined, fabricated, and tested. The final prototype accurately represents the culmination of all of the
most successful attributes from each design.
THERMAL DESIGN OF ALI-POLY BATTERY PACK ENCLOSURE
by: Nicholas Killoran and Bryan Rodgers
Faculty Advisors: Ho Sung Lee
Sponsors: Brad Bauzin and Abraham Poot, Western Michigan University-IME department
10:30 a.m. to 10:55 a.m., D-212
Sunseeker's lithium-polymer pack needed a redesign from its predecessor due to problems with excess
heat. This problem was resolved with the new design. During the design process certain considerations
had to be taken into account including electrical wiring, safety, ergonomics and mechanical
compatibility. An operable temperature throughout the battery pack is achieved through the use of
passive cooling. An analysis of the battery was done using ANSYS modeling and prototypes to verify
and optimize the air flow around the battery pack. With these improvements the battery is more
efficient and runs at an acceptable temperature range.
TRACTOR TRAILER AERODYNAMIC DRAG REDUCTION
by: Jakob Flach, Rees Hannah, and Alex Johncock
Faculty Advisor: Javier Montefort
Sponsor: No sponsor
11:00 a.m. to 11 :25 a.m., D-212
At highway speeds, aerodynamic drag accounts for roughly 67% of total drag force exerted on a tractor
trailer. A 3D CAD model of a tractor trailer was created using Inventor and has been imported into
ANSYS for simulation testing. Similarly a physical model with identical dimensions has been
constructed for wind tunnel testing. Results are gathered from both models and compared. From here,
changes have been made to the 3D CAD in order to reduce the aerodynamic drag force exerted at the
rear of the tractor trailer. Drag reduction seen in model testing will translate to real world fuel savings in
tractor trailers.
28

OPTIMIZATION OF AN AIRBOAT DESIGN
by: Timothy Caputo, Adam Leppek, and Ryan Rader
Faculty Advisor: Tianshu Liu
Sponsors: James Rader and Gary Hesher, Marion N. Rader Machine Shop; Randy Shoemaker, Schupan
Aluminum & Plastic Sales
11:30 a.m. to 11:55 a.m., D-212
Airboats are a common recreational vehicle in southern regions of the United States. A functional
prototype of an airboat design was constructed utilizing the manufacturing processes and components
available to gain knowledge and experience with the design process. The hull, rudders, searing
structure, propeller shroud, drivetrain and drive unit framework were fabricated at a machine shop.
Welders, mills, lathes, band saws, grinders, hydraulic presses and power tools were employed in the
construction. Drivetrain and drive unit framework was designed and analyzed using RomaxDesigner, a
simulation software for gearboxes, bearings and drivetrains as well as Abaqus a Finite Element Analysis
program.
DUMP TRAILER MOUNTED KNUCKLE BOOM WITH ROTATING GRAPPLE
by: Case Bonebrake
Faculty Advisor: Javier Montefort Sanchez
Sponsor: No sponsor
1:00 p.m. to 1:25p.m., D-212
Lifting heavy items is an all too common occurrence for the active homeowner. By adapting a small
readily available knuckle boom to a gooseneck dump trailer the amount of heavy lifting will decrease,
while at the same time it will increase the number of jobs that can be completed. Designing a removable
rotating grapple in the Inventor will greatly increase what can be accomplished with this tool. Adding
the knuckle boom to a gooseneck dump will increase the usefulness of an already versatile tool.
TEMPERATURE CONTROL SYSTEM TO OPTIMIZE BATTERY PERFORMANCE
by: Kenny Befus and Brusly Singhanath
Faculty Advisor: John Patten
Sponsor: Denso International America, Inc
1:30 p.m. to 1:55 p.m. , D-212
The 2004 Toyota Prius PHEV can achieve a fuel economy around 100 MPG. However, lower ambient
air temperatures degrade the performance of the lithium ion battery, therefore dramatically dropping the
fuel economy to approximately 50 MPG. The solution was to design a temperature control unit (TCU)
to preheat the battery before driving. A conceptual design was created using Autodesk Inventor. The
design was simulated with computation fluid dynamic (CFD) software ANSYS FLUENT. The final
design was then built and tested. This design could improve not only the performance of the lithium ion
battery in the Prius, but also improve other lithium ion batteries operating in cold temperatures.
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SUSPENSION GEOMETRY FOR HYDRAULIC ALL-TERRAIN VEHICLE
by: Curt Staat
Faculty Advisor: James Kamman
Sponsor: Mark Sanford
2:00p.m. to 2:25p.m., D-212
Suspension geometry affects the overall ride and handling characteristics of vehicles. Two-dimensional
models were created and combined into a final three-dimensional model of the front and rear suspension
systems for a tracked, hydraulic all-terrain vehicle using Autodesk Inventor, a parametric solid modeling
and analysis software package. The model shows the change in suspension geometry at various ride
heights as well as during dynamic operation. The final model provides the basis for creating the
structural suspension components.
EMISSIONS TESTING PROBE, SUPPORT AND SOFTWARE OF A TURBOJET ENGINE
by: Eldon Barclay and Andrew Khaminwa
Faculty Advisor: William Liou
Sponsors: Jamey Condevaux, Williams International
2:30p.m. to 2:55p.m., D-212
Greenhouse gas emission has become an increasing concern leading to the need to closely monitor
machinery efficiency and emissions. Devices used to measure the levels of greenhouse gas emissions
need to be suitably designed to ensure accurate results as well. These facts brought about the need to
design and build a system that measures greenhouse emissions from a model turbojet engine operated
using different bio-diesel/jet fuel blends. The probe ending collecting the exhaust into the sensor and its
support structure were designed using Catia CAD software while the software adding in data collection
and analysis was designed using LabVEIW.
OPTIMIZATION OF CARGO BICYCLE FRAME
by: Ani! Arakkal, Khagendra Dewan, ArifFaliq Ahmad Sofian, and Fredy Wahab
Faculty Advisors: Daniel Kujawski, Sam Rarnrattan and Harold Glasser
Sponsor: Harold Glasser, Department of Environmental Studies WMU
3:00p.m. to 3:25p.m., D-212
Cargo Bicycle is one of the favorite choices of transportation, especially in concerns with the
environmental issues and exponentially raising of gas prices. A three-dimensional model of the cargo
bicycle frame was created using Pro/Engineer, a parametric, feature-based, associative solid modeling
software package. This parametric model used parameters, dimensions, features and relationships to
capture intended product behavior. The model was used to study the deformations and stresses under
load of 400 lbs. using Finite Element Analysis using ANSYS, an engineering simulation software. The
completed model and analysis created a direction which enabled design automation and the optimization
of design and product development processes.
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SOLAR THERMOELECTRIC GENERA TOR
by: Hassan Alhelal, Mousa Alobud, and Amar Khogali
Faculty Advisor: Ho Sung Lee
3:30p.m. to 3:55p.m. , D-212

Everything in this world needs energy. As technology keeps developing, energy needs to be developing
as well. Therefore, the future of environmentally friendly energy sources might change the global
energy supply and demand. A solar thermoelectric generator was created in a very unique way that can
supply energy to power a small fan using the sunlight.
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PAPER ENGINEERING, CHEMICAL ENGINEERING, AND IMAGING
Session Chair - Andrew Kline
Room D-208

CAUSTICIZING REACTION: A MASS TRANSFER REACTION
by: Josh Ingram
Faculty Advisor: John Cameron
Sponsor: No sponsor
9:00 a.m. to 9:25 a.m., D-208
Causticizing is part of the chemical recovery process. More efficient chemical recovery will aid in mill
operations. A causticizing reaction was run at 100 degree C to establish a base. The causticizing
reaction was then run at high shear rates with a blanket wrapped around the blender. An increase in the
causticizing rate proved the reaction is mass transfer controlled, resulting in an increase in efficiency,
which reduces mill operating costs.
PEROXIDE DEGRADATION IN THE PROCESS OF BLEACHING RECYCLED FIBER
by: William Brubacher
Faculty Advisor: John Cameron
Sponsor: No sponsor
9:30 a.m. to 9:55 a.m., D-208
Peroxide bleaching is becoming increasingly common in the paper industry. While peroxide has
environmental benefits in comparison to chlorine bleaching, it is easily degraded into water and oxygen
rendering it useless. Chelating can be used to remove the heavy metals that cause this degradation.
EDTA can be used to chelate out these metals found in the water system. Removing the metal ions will
decrease the amount of peroxide necessary, saving money.
COATING BINDER REPLACEMENT FOR USE IN ROTOGRAVURE
by: Danielle Boyd
Faculty Advisor: Margaret Joyce
Sponsor: Dr. Tony Lyons, IMERYS Pigments for Paper & Packaging
10:00 a.m.-10:25 a.m., D-208
Sustainable products are an important part of the evolving industrial culture. Petroleum based products
are becoming an item of the past as they pushed to the wayside to be replaced by their environmentally
sound counterparts. The objective of this experiment was to find a suitable renewable binder
replacement for traditional petroleum based latex binders in coatings intended for use in rotogravure
printed papers. Using a full factorial DOE design, 14 coating formulations were tested to deliver a
binder combination that could replicate the coating and print quality of the less environmentally friendly
latex system.
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OPTIMUM FORMING CONSISTENCIES FOR PACKAGING GRADES
by: Jake Neal
Faculty Advisor: Dewei Qi
Sponsor: No sponsor
10:30 a.m. to 10:55 a.m., D-208
Until recently, the drainage capacity of the fourdrinier table has severely limited the amount ofwater
that can be introduced to the paper machine wire. However, since new fourdrinier table technologies are
quickly emerging, the principle of optimum headbox consistency needed to be revisited. Particularly,
linerboard and medium grades' strength properties were analyzed at varying consistencies that extend
much lower than the current norms in order to determine an ideal forming scenario for paper mills
producing packaging materials.
MICROBIOLOGICAL SURVEY OF A PAPER MACHINE
by: Joe Fajerski
Faculty Advisors: Thomas Joyce and Jan Pekarovic
Sponsor: No sponsor
11:00 a.m. to 11:25 a.m., D-208
To a Process Engineer, data acquisition and analysis is at the forefront of the problem solving process.
A problem that is often discussed and scrutinized within the Paper Industry is that of microbiological
growth. Efforts to do this, however, often can result in a "data blindness" of sorts which can often result
in inaccurate or indecisive results. It is because of these issues that efforts have been made to help
engineers draw conclusions which potentially could hold the key to savings in the future. In this project,
such a spreadsheet has been developed utilizing six sigma principles and other analysis methods.
REPLACEMENT OPTIONS FOR THE API-LEW SYSTEM
by: Ken McFarland, Dominique Reyff, Christopher Roof, and Tiffany Sherburn
Faculty Advisor: Andrew Kline
Sponsors: Thomas Fletcher and Kenneth Seybold, Pfizer, Inc.
11:30 a.m. to 11:55 a.m., D-208
Purity of water used in pharmaceuticals is very important to the production process. This project
evaluated the replacement of the active pharmaceutical ingredient -low endotoxin water (API-LEW)
system, which is currently compromised due to corrosion issues. Many options for the replacement
were considered. The options were then narrowed down to three different possibilities for the
replacement of the system. Economic analyses were done to determine which option was most
beneficial for the company to replace the API-LEW system while minimizing shutdowns within the
plant.
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REFINING OPTIMIZATION
by: Mohammad Abdolrahmam, Jason Mills, Ryan Stoneburner, and Anita Wills
Faculty Advisor: Andrew Kline
Sponsor: Russ Boehm, Mark Cline, Phil Slisenski and Erin Zahnow; Graphic Packaging
1:00 p.m. to 1:25 p.m., D-208
Recycled pulp will be refined to develop enough strength to be used in making paperboard within a
recycle paper mill. Most costs in this process are due to refining energy and the fiber. Most papers are
sorted by consumers, therefore different grades of wastepaper are mixed to provide properties which are
needed in producing carton grade paperboard. The purpose of this project is to obtain the optimum
refining parameters and blend composition of the fibers without compromising the quality of the
paperboard. This can be done by modifying the composition of the blends and the amount of energy
used.
PROCESS WATER RECYCLING
by: Edilson Abreu, Jose Diaz, Alycia Paglia, and Katie Risnes
Faculty Advisor: Andrew Kline
Sponsors: Henry Krell, Larry Hill, and Gary Roys; Otsego Paper Inc.
1:30 p.m. to 1:55 p.m., D-208
Otsego Paper Incorporated expressed interest in reclaiming more of their process water to comply with
expected future industry standards. The mill has several types of water sources including well water and
city water. Identification of the optimal areas of focus will be determined by reviewing the mi lis process
and instrumentation diagrams. The need for mechanical or chemical cleaning of the reclaimed water
will be determined through water sample testing and reviewing new vendor technology. An economic
analysis will be completed to determine the most viable option. Process water recycling will be attained
through the reduction of well and city water usage.
ENERGY EFFICIENCY ANALYSIS OF A MODERN BAKING OVEN
by: Sam Dyer, Julie Dykema, Maria Ianguaniello, and Jason Kleiner
Faculty Advisor: Andrew Kline
Sponsors: Gary Garfield, John Guy and Louis Nelson; Kellogg Company
2:00p.m. to 2:25 p.m., D-208
The goal of this project was to determine the energy efficiency ofKellogg's modern baking ovens. To
accomplish this goal a test plan was developed for an engineering audit on the new oven. The test plan
was used to determine how much combustion occurred, what types of heat loss were occurring, and how
the heat was utilized. The data was analyzed to determine the energy efficiency of the oven, which was
then used to analyze the cost savings produced from the reduction in gas usage. The calculated cost
savings helped determine if replacing less efficient ovens was a feasible investment.
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CHOCOLATE ENROBED COOKIE PLANT DESIGN
by: Sam Green, Daniel Irvine, Sara Lara, and Erik Spears-Ditz
Faculty Advisor: Andrew Kline
Sponsors: Gary Garfield, Karsten Gram and Nicole Remily; Kellogg Company
2:30p.m. to 2:55 p.m. , D-208
In order to satisfy the demand of chocolate enrobed cookies and their popular flavor assortments, the
increase of production capacity is needed. The purpose ofthis project is to seek and compare the
reduction of capital cost and payback period based on the acquisition of state of the art technology or the
process optimization of an existing plant. An emphasis will be based on production efficiency, cost
structure, and profitability while complying with food and safety regulations and meeting production
rates. The outcome will provide the ideal option for the Kellogg's Company.

SEPARATION OF ALPHA AND BETA ACIDS FROM HOP EXTRACT
by: Michael Erickson, Chris Frohlich, Jesse Hochstedler, and Piao Jian Tan
Faculty Advisor: Peter Parker
Sponsor: Jim Barren, Kalsec Inc.
3:00p.m. to 3:25p.m. , D-208
Kalsec is a world leader in the production of flavor extracts, natural colorings, and nutritional
ingredients for the food, beverage, and pharmaceutical industries. It was desired to investigate a
replacement to their existing batch extraction method used in their hops acid separation process. The
hops acids, found naturally in the cones of the hops plant, are key ingredients used in the beer brewing
process to add the familiar bitter taste and to control the amount of head in beer. A continuous process
has been investigated as a possible replacement.
HOP ESSENTIAL OILS-PROCESSING OF AROMA AND FLAVOR COMPONENTS
by: Rothy Chhim, Andrew Gabriel, Jordon Mulder, and Ana Perez
Faculty Advisor: Peter Parker
Sponsors: Elizabeth Barren and Phil Campbell, Kalsec
3:30p.m. to 3:55p.m. , D-208
In order for the beer industry to receive the highest quality product, the major components of hop oils
must be separated by vacuum distillation. Major operational parameters were varied to develop a more
robust process of hop oil extraction through temperature and equipment manipulation. Theoretical work
was completed using AspenTech simulation software to mimic Kalsec's equipment on-site before
implementation. AspenTech is a chemical engineering modeling package which allows the user to input
a conceptual design for optimization and performance monitoring.
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The College of Engineering and Applied Sciences offers a wide variety of programs:
Civil and Construction Engineering (269) 276-3210
• Civil Engineering
• Construction Engineering
Computer Science (269) 276-3101
• Computer Science- Theory and Analysis
• Computer Science - General option
Electrical and Computer Engineering (269) 276-3150
•
•

Computer Engineering
Electrical Engineering

Industrial and Manufacturing Engineering (269) 276-3350
• Engineering Design Technology
• Engineering Management Technology
• Industrial and Entrepreneurial Engineering
• Manufacturing Engineering Technology
Manufacturing Engineering (269) 276-3253 (Muskegon, Battle Creek, Southwest Benton Harbor,
and Lansing)
Mechanical and Aeronautical Engineering (269) 276-3420
• Aeronautical Engineering
• Mechanical Engineering
Paper Engineering, Chemical Engineering, and Imaging (269) 276-3500
• Chemical Engineering
• Paper Engineering
• Paper Science
• Imaging
College of Engineering and Applied Sciences Advising Office (269) 276-3270

The Master of Science in Engineering is offered in computer, electrical, mechanical, and industrial
engineering. The Master of Science is offered in computer science, construction engineering,
engineering management, manufacturing engineering, and paper and imaging science engineering. The
Ph.D. is offered in computer science, electrical and computer engineering, industrial engineering,
mechanical engineering, and paper and imaging science and engineering.
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........ Information about the College of Engineering and Applied Sciences at
Western Michigan University
CEAS Mission
To educate our learning community for life-long excellence in responsible professional leadership. To
increase knowledge through collaborative discovery, integration, application, and teaching. To serve as a
resource and partner to our constituents. To prepare job-ready graduates for the global market.
CEAS Vision
A scholarly community dedicated to excellence through student-centered education and research emphasizing
professional practices in engineering and applied sciences.
CEAS Four Cornerstones
• Engagement: Produce job ready graduates with the ability to grow in their profession and are life long
learners
• Innovation: Move the profession and society forward by providing engineers, scientists, and technologists
with new capabilities
• Leadership: To graduate engineers, technologists, and applied scientists who are and will continue to be
leaders in their profession and community
• Globalization: Our graduates must be prepared to work in a global engineering and applied sciences
industry
CEAS Administration

•

•
•
•
•
•
•
•
•
•

Dean: Dr. Anthony J. Vizzini, Ph.D., PE
Associate Dean of Undergraduate Studies: Dr. Edmund Tsang
Associate Dean of Graduate Studies: Dr. Osama Abudayyeh
Chair of Civil and Construction Engineering: Dr. Haluk Aktan
Chair of Computer Science: Dr. Don Nelson
Chair of Electrical and Computer Engineering: Dr. John Gesink
Chair of Industrial and Manufacturing Engineering: Dr. Paul Engelmann
Chair of Manufacturing Engineering: Dr. John Patten
Chair of Mechanical and Aeronautical Engineering: Dr. Parviz Merati
Chair of Paper Engineering, Chemical Engineering, and Imaging: Dr. Said AbuBakr

CEAS Data (Fall 20 11)
• Bachelor's Enrollment: 2571
• Master's Enrollment: 270
• Number ofFaculty: 105
• Number of Staff: 32
CEAS
•
•
•
•
•
•

Contact Information
CEAS Advising Office: (269) 276-3270
CEAS Dean's Office: (269) 276-3253
CEAS Student Outreach and Recruitment Coordinator: Scot Conant- (269) 276-3272
CEAS Cooperative Education and Internships: Fred Sitkins- (269) 276-3261
CEAS Career Advisor: Christopher Sell- (269) 276-3263
CEAS Website: www.wmich.edu/engineer
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